Research into the ecology of intertidal fishes of the U.K. appears to be lacking, reportedly due to the 11 mobility and cryptic nature of the more common species. However, some intertidal fishes contribute 12 to the diets of commercially important species such as cod (Gadus morhua), haddock 
(Yorkshire) and Welsh (Anglesey) coasts, in order to identify the mechanisms which allow for their 48 coexistence. This was achieved through seven topic areas of research: (i) the spatiotemporal 49 distributions and abundances, (ii) the predictors of presence, (iii) the degrees of co-occurrences, (iv) 50 the diets, (v) the conditions, (vi) the ecomorphologies, and (vii) the diel activities, of intertidal fish.
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To summarise, it was found that Lipophrys pholis and Taurulus bubalis are 'residents' of all the 53 sampled rocky shore sites, and on the east coast, L. pholis appear on-shore before T. bubalis. Also,
54
on both a monthly and seasonal scale, L. pholis populations persisted on the shores for longer 55 periods of time than other fish species. When T. bubalis appear, usually in the lower-shore pools, L.
56
pholis tend to extend their spatial range, moving up-shore. T. bubalis were rarely found on the 57 upper-shore (which may indicate less resilience to environmental stresses), except for at shores of 58 high fish diversity. This resulted in high degrees of co-occurrence at the Thornwick site, although co-59 occurrence did not occur between L. pholis and T. bubalis at the Penrhos site, indicating that here,
60
although both species occurred at the same tidal height, they were occupying different pools. This PrePrints species initially shared, which may be why factors which predict the presence of these two species 63 were dissimilar. Also, it was found that on the east coast that the presences of all fish were predicted 64 by algal abundance, whereas this was less of an important feature on the west coast.
66
It was assumed that pools were being used for shelter, rather than for their food availability. In the 67 case of L. pholis, at Thornwick Bay, they were found to consume large quantities of the acorn 68 barnacle, Semibalanus balanoides, while none were found on the site itself, and so the algae which 69 predicted the presence of the fish, may have been as a means of shelter/protection. However, 70 previous studies (Utne et al., 2003 ; as described later) have found that primarily, fish will seek food 71 and will only prioritise shelter if a predator is in the vicinity. As the Anglesey fish were not predicted 72 by algal abundance (at least, not to the same degree that the English fish were), this may mean that 73 they were in more favourable (food plentiful) pools, as predation risks were lower. 
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Lastly, the diel activity research revealed that L. pholis did not differ in numbers or sizes between day 108 and night samples. This may indicate that it was the same specimens being recorded throughout the 109 sample period, which hints that (at least during the time of study), L. pholis did not migrate very far, 110 if at all. As no predators (such as T. bubalis) were detected during this investigation, their lack of 111 movement may suggest that specimens were in their 'ideal' surroundings and that food availability 112 may have been plentiful (the primary preference of a fish, according to Utne et al., 2003) and should 113 a predator have been present, shelter/protection opportunities may also have been sufficient. cannot permanently coexist (Hardin, 2005) . This implies that interspecific competition cannot allow 120 permanent coexistence. However, Hardin (2005) 
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The studies directly recognised seven mechanisms of interspecific coexistence, which is promoted pools. This compliments the findings of Wilson (1990) , who considers niche diversification as 132 a mechanism of coexistence, where species either inhabit different niches within a habitat,
133
to demote co-occurrence, or utilise the niche at different times, which would also demote 134 co-occurrence. The latter was proven true by Ranta et al., (1981) to be further tested. Levin (1974) suggested that if species grow at a similar rate, 142 coexistence can be promoted, presumably because size dominance would not occur. This 143 was named 'initial patch composition' by Wilson (1990) and Wilson (2011) , although it is 144 only theory based and has not been applied to actual species before.
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3) The significant variables which predict fish presences differ. Where mechanism (2) is not 147 maintained, i.e. fishes are of different sizes, a size-dominance hierarchy often occurs 148 (Costello, 1992 and Wiederholm, 1987) , but coexistence may still be maintained if the 149 smaller species shift to different microhabitats. Costello (1992) 
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Rhinolophus affinis and Rhinolophus pearsoni (Jiang et al., 2008) . Here, as prey resources 189 were high and varied, Jiang et al., (2008) found that the coexistence of these Chinese bats observed, during the current study, for shores on the Yorkshire coast during winter sampling, which 226 may be due to the more saline conditions on this coast (Dooley, 1974) 
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When trapping the fish during the diel activity study, it was observed that L. pholis surrounded the 234 bait at a set distance. It was then the larger specimens who sampled the bait first and the smaller 235 specimens, last. It was observed that if a smaller specimen tried to sample the bait first, the larger 236 specimens showed aggression, trying to attack them. This may imply that intraspecific coexistence is 237 maintained via a size-related hierarchy, but was not possible to directly test during the field work.
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If these observations are found to be valid, during further studies, in conjunction with the seven 240 mechanisms of coexistence mentioned earlier, the model in Fig 1 may provide an example of how 241 intertidal fishes are able to coexist. The model (Fig 1) includes 'disturbance' as a factor which will 
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numbers will be reduced and therefore, so will the levels of competition (Wilson, 1990 and Wilson, 
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It has been documented (Kneitel & Chase, 2004; Chase & Leibold, 2003; Turnbull et al., 1999 and 261 Levine & Rees, 2002) 
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If it is not due to intermediate disturbance, the mechanism of a low degree of species co-occurrence 266 may be due to a trade-off between interspecific competition and availability of resources and/or 267 shelter, similar to the findings of Utne et al., (1993) and Wiederholm (1987) . Utne et al., (1993) 268 describe a trade-off between food availability and predation risk in the two-spotted gobies
269
(Gobiusculus flavescens), whereby (ex-situ) specimens tended to favour shelter availability over food 
274
As previously mentioned, in-situ, on the Swedish coast, Wiederholm (1987) found a trade-off 275 between predation risk and competition for prey and shelter, with the largest species being in the 276 prime location and the smallest being in the least desirable location. This meant that P. microps (the 277 smallest species) had prey and refuge less readily available, but was able to avoid competition with 
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The morphological mechanism of coexistence, as found in the thesis, appears similar to the 288 threespine stickleback (Gasterosteus aculeatus) study of Webster et al. (2011) . They found that 289 where coexistence was occurring between the sticklebacks and piscivorous, gape-limited fish, the 290 sticklebacks had developed deeper bodies, to reduce the likelihood of being eaten. If attack did 291 occur, such morphology would also allow a higher chance of escape, as their handling time would be 292 increased. However, a trade-off occurred (likely to also be the case in the current study) between 293 morphology and energy loss, as the deeper body meant that predation was decreased, but 294 hydrodynamic drag and associated energy expenditure increased. A deeper body may also mean 295 that availability of hiding places is reduced. It could be expected that a similar trade-off would exist 296 for the L. pholis in the thesis research. Where their bodies were deeper and heads were larger, in the 297 presence of high numbers of potential predators, they would surely be subjected to the same 298 increased drag and energy expenditure as the sticklebacks.
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Similar to Velasco et al. (2009) , diet was also found to be a mechanism of interspecific coexistence, 301 although they (Velasco et al., 2009 ) did report any considered trade-offs which allow for this 302 mechanism. This finding could have been due to a difference in feeding-related morphology 303 between species, although it was found in the current study that Lipophrys pholis and Taurulus 304 bubalis were generalists and could eat the same prey items. If both then targeted the more easily 305 accessible, less energetically taxing and more profitable (in terms of energy gain) prey items, 306 competitive exclusion would eventually occur. However, this does not seem to be the case. Instead, 
